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£071/E435 
AUTHORS : Lepinskikh, B.M., Yesin, 0O.A.. Manakov, A.1. 
(Sverdlovsk) 7x ee 
TITLE: Electrolytic precipitation of chromium and vanadium 


from molten slags 


PERIODICAL: Akademiya nauk SSSR. Izvestiya. Otdeleniye 
tekhnicheskikh nauk. Metallurgiya i toplivo, no.5, 
1961, 19-21 


TEXT: An electrolytic separation of vanadium under reducing and 
oxidizing conditions as well as simultaneous previpitation of 
chromium and vanadium from a works' slag were investigated. In 
the initial experiments the starting slag contained 40% CaO, 

15% Al203, 5% MgO and 40% Si09. To this slag an addition of 

10 to 50% W905 or 5% Cr203 and 5% V205 was made . The 
electrolysis was carried out in corundum crucibles placed ina 
carbon resistance furnace heated to 1600°C, Tungsten wire was 
used for electrodes. It was found that under reducing conditions, 
the current efficiency for vanadium (about 80%) is practically 
independent of the current density. Under oxidizing conditions 
the current efficiency does not exceed ash, prohably due to the 
Card 1/3 
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oxidation of the reduced product by the gaseous phase. On 
simultaneous separation of chromium and vanadium with increasing 
surrent density, the current yield of vanadium sharply decreases 
and that of chromium remains practically constant, At a current 
density above 1,1 A/cm2, silicon begins to be reduced. This 
indicates that vanadium is mainly separated on the cathode at 4 
current density below 1,1 A/em* and mainly chromium is separated 
at a higher current density. The works waste slag on which the 
electrolytic separation of vanadium was tested had the following 
mean composition: 23% Si09, 11% Crg03, 1,2% Vo95, 18% TiOd, 
1.5% MgO, 2.5% Ai203; 1.6% CaO and 35% of total iron. Since 
electrolytic separation of iron ts at present uneconomic, 4 


preliminary reduction of iron with carbon is necessary. It was 
experimentally established that the slag had a melting temperature 
of 1520°C and that it was very viscous. To improve the reducing 


conditions the slag was mixed with 10% of a blast-furnace alag 
(40% CaO, 39% Si02 and 12% Al203). The slag mixture, with an 
addition of some charsoal (amount not specified) was melted in a 
10 kg furnace and retained for 1.5 hours at 1500°C. The reduced 
Card 2/3 
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metal contained 2.5 to 4% Cr and 0.5 to 0.7% V and the residual 
Slag contained 0.2 to 0.3% V205 and 4 to 5% Cro05. In the 
subsequent experiments, after retaining the charge for 1.5 hours 
at 1500°C, a graphite anode was immersed into the slag and a 
direct current was applied (current density 0.8 to 0,9 A/cm?) , 

On the application of the current, the content of vanadium in the 
Slag decreased to 0.09 to 0.10% and increased to up to 1% in the 
metal, It is concluded that the electrolytic method can improve 
the extraction of vanadium from slags, There are 3 figures and 
3 Soviet ‘references. 


ASSOCIATION: Institut metallurgii UFAN SSSR 
(The Institute of Metallurgy UFAN USSR) 


SUBMITTED: May 13, 1961 
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Mechanism of hydrogen diffusion in slags. Izv. vys. ucheb. zavs; 
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AUTHORS pupinin, @.b., Yerdin, O.A. and Vatolin, NA, 

TIPLE: Magnetic susceptibility of liquid alloys 

PERLODLCAL: Fizika metallov ji metallovedeniye, v.l2, no.5, 1961, 
763-765 

TEXT: The authors studied the isotherms of the magnetic 

susceptibility » of Fe-Mn, Fe-P and Mn-Si melts by means or the 

Faraday method. To exclude the possible influence on the 


magnetic field, the heater was in the form of a bitilar graphite 
tube, The alloy was placed into quartz ampoules with small holes 


? at the end (0,5 to 1.0 mn). Lhe magnetic suscentibility of pure 

ye iron and of manganese were determined for substances placed into i. 
alundum crucibles. The ampoules were suspended to anabvtical 
scates. The measurements were carried out in anu argon atmosphere, _ 


wnich was carefully purified of oxygen (0.0094 0,), applying an 
excess pressure. The temperature was maintained’ at L400+10°C and 
was measured by a pPt/Pt Rh thermocouple, lhe magnetic tield was a 
maintained constant for each type of alloy within the fimits of 

400 to 7000 Oc. The ampoules were weizhed at the temperatures of 
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Magnetic susceptibility of ... $/126/01/OL2/00° /020/028 
£073/E535 
the experiment in presence and in absence of the magnetic Field. 
From the weight difference the pulling force and the magnetic ria 
susceptibility were calculated. As starting materials for the 
Mn-Si alloys studied (containing 0 to 5U wt. Si} 99,99” purity aa 


Mn and crystalline (99.994) Si were used, the weight of the charge 
being about 15 g and the magnetic field intensity 6900 Oe. All the 
alloys studied were paramagnetic at the test temperature, It was 
tound that the curve of the denendence of the magnetic susceptibil ity 
on concentration has a slight kink at 34% Si corresponding ta tire 
compound MnSi. Similar kinks were ootained also in earlier studies 


of the e.m.f. in the system fMn-C-Si. Fe-Mn allovs were vroduced 
from carbonyl iron and electrolytic manganese, The charge was 
again 15 g and a magnetic field of 5300 Qe was used, at the “est 


temperature all the alloys were paramagnetic; the susceptibility 
increases linearly with increasing iron content and this is 

ottributed to the absence of chemical comnounds,. fhe Fe-P allove 

were produced by adding ferrophosphor (containing 25H 0) to 

carbonyl iron. The charge was © g, the magnetic field OOO ue, 

4t the test temperature all the specimens were again varamagnetic. : 
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The dependence of the susceptibility of the melts on concentration 
ahown a kink at a P content of 22% corresponding to the compound 
fe,P; the presence of this kink is in ayreement with earlier 
published data on e.m.f. The obtained results show that, at 
thoo’C.iron is a stronger paramagnetic than manganese, The 

values of magnetic susceptibility for pure iron at 1400°C agree 
with those obtained by Vertman A.A., and Samarin A.M: (Ref.2: 

DAN SSSR, 1960, 134, No.2, 1326). The kinks on the curves x VS> 
composition of the Mn-Si and Fe-P alloys are attributed to a sharp 
rise of the rate of increase of covalent bonds. Up to a oe 


composition corresponding to chemical compounds a relatively small 
part of the electrons pair off and the compounds MnSi and Fe,P 

are paramagnetic compared to pure Fe and Mn, After forming 

chemical compounds the number of paired electrons starts to increase” ; 
rapidly and the paramagnetism of the alloys decreases sharply- ae 
A known confirmation of this is the fact that solid MnSi, is ; | 
diamagnetic and FeP is less paramagnetic than Fe,P. Thus, the 
curves of the dependence of the magnetic susceptibility on 
concentration for Liquid Mn-Si and Fe-P alloys give additional 
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information, indicating the existence in these alloys of atom / 


groupings corresponding to the alloys MnSi and Fe, P. There are _ 
1 figure and 12 references: 8 Soviet-bloc and 4 non-Soviet-bloc. 
: The English-language references read as follows: Hef.3; Nakagawa 
an Y.J. Phys,Soc. Japan, 1956, 7, No.8; Ref.5: Secksmith W., 
Rearce R.R. Proc, Roy.Soc., 1938, 167, 189; Ref.12: Shu-Cuiba 
J. Phys.Soc. Japan, 1960, 15, No.4, 581, 


ASSOCIATION: Institut metallurgii UFAN SSSR 
(Institute of Metallurgy UFAS USSR) 


SUBMITTED: May 5, 1961 
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A method of determining the diffusion coefficient of hydrogen in 
melted slag. Analele mtalurgie 15 no,4:5-15 O-D '61. 


(Slag) (Hydrogen) (Diffusion) 
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B101/B138 
AUTHORS: Musikhin, V. I., Yesin, 0. A-, and Lepinskikh, B. M. 
TITLE: Use of solid electrolytes in emf measurements 


PERIODICAL: Zhurnal fizicheskoy khimii, v. 35, no. i2, 1961, 2710 - 2712 


TEXT: Slags used as electrolytes for the examination of melts in 

ferrous metallurgy by emf measurements have the drawback that they react 
with the cell walls making the measured emf values unstable. ina 
previous study (Zh. prikl. khimii, 31, 689, 1958), the authors obtained 
well reproducible emf values by using a mixture of A1,0 with 5% 


| 


refractory olay as electrolytes Al 41,0, + clay Fe, Coat? Al (2). In 


the present paper, the authors checked data obtained with this element 
and compared them with those obtained with a liquid slag of 40% CaO, 
4076 A1,0;, 15% BA0,5 and 5% MgO. Results are given in the table; 
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Emf of chain (2) at 1250°C 


Le tetempemnaeenmnemed bemeemeenemeenee perenne ae 


Liquid electrolytes Solid electrolytes 


0.0009 
0.0159 
0.0536 


0.0036 
0.0255 
0.0865 


320 
162 
120 


0.0006 
0.0152 
0.0630 


The almost identical values for solid and liquid electrolytes allow the 
calculation of emf from the equation e = 0.1 10g(1/a, ,) (4). The enf 


values obtained with solid electrolytes are of high stability. There are 
1 figure, 1 table, and 11 references: 9 Soviet and 2 non~-Soviet. 


ASSOCIATION: Institut metallurgii Ural'skogo filiala AN SSSR (Institute 
of Metallurgy of the Ural Branch AS USSR) 
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B004/B0 
AUTHORS: Musikhin, V. I. and Yesin, QO. A. 
ae amenteorr nent eiraes sate treme) 
TITLEs The Diffusion Coefficients of Ions in Molten Slags 


PERIODICAL: Doklady Akademii nauk SSSR, 1961, Vol. 136, No. 2, 
pp. 388-390 


TEXT; The authors deal with the behavior of slags in electrolysis. In 
the present paper, they report on the determination of the diffusion 
coefficients of ions in molten aluminate slags (459 Ca0, 47% Al,055 


6% MgO, 2% Ba03)s to which 2% Fe, Co, Si, Nb, V, Ti, and Zr were added 
and in silicate slags (40% CaO, 40% Si0,, 20% 41,05) with additions of 
Ni, Fe, V, Nb. EBlectrolyzer and electrodes were described in Ref. 6. 
Molten copper was used as cathode. Temperature was 1350-1550°C, the cur- 
rent density, 0.13-0.40 a/cm2. Determination of the diffusion coefficient 


D was based upon the cathodic deposition being accompanied by concentra- 
tion polarization. With a current density, i, being greater than the 
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The Diffusion Coefficients of Ions in 8/020/61/136/002/029/034 
- Molten Slags 5004/3056 


limiting current density, the concentration C, of the substance, which is 
reduced, decreases, and vanishes after a certain time t,. This may be 
found with an oscilloscope. D is caloulated from ty, Cy, and is 
D= ait frcen*P? (1), where n is the number of electrons in the 
elementary event of discharge. The change in the electrode potential was 
recorded by a loop oscilloscope, auplification being carried out by 
6H9 (6N9) and 6['7 (667) tubes. Kesults are given in Fig. 1 as 
log D = £(1/T). In each sleg, two groups of ions could be distinguished. 
The modifiers Fe, Vo, Ni (first group), and also Ca (examined by other 
methods - Refs. 8-10) showed higher values of ) than the net-forming 
nse elements of the second groups Si, Nb, V, Ti, Zr. The following holds: 
are D = D°exp(~E/RT) (2). The diffusion coefficients D, of aluminate vlag 


are greater than Diy of silicate slag. D° was found for the first and 
second ion groups in aluminate slags Ds, = 4.85, Dio = 0.49; in silicate 
slags Dir = 0.23, Dir » 0.014. Aocording to tho theory of tho absoluto 
reaction rate, D® = (e\*kT/h)exp(AS*/R) (3), where A is the distance 
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between neighboring equilibria of the diffusion particle; h is Planck's 
constant; AS“ is the activation entropy. From h, goePAsy ,/2R) = a5 
: ’ 7 E 


the following is calculated: f., = 2262 A, .ff,, = 7.043 7 = 4.8 A; 
T1-".! ee Ir 


ar Alga = 1.2°h. The inereased: values obtained for I-are explained by . 


greater activation entropy ost > Sry): The difference between T,, and 
Terr is explained by different motions of the cations. The net-forming 


entions move together with the large oxygen fons (Ref. 6). The diffusion 
of these cations dopends on that of the small modifier Jono and occupy 
only vacancies. Their transfer is therefore small (0.6 «- 0.7 A) compared 
to the transfer of modifier ions from one equilibrium point to another 
(2.7°= 3.5 A). This explains the low values of D3 compared to DS. There 


are 1 figure, 1 table, and 14 references: 9 Soviet, 2 US, 2 British, and 
1 German. 
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. | PRESENTED: § July 20, 1960, by A. N, Frumkin, Academician 
g° 0) supmrrrep: = July 9, 1960 | 
-~ Legend. to ) Fig. 1s i: Fe, 2: Gos 3 Ni, 4: sok 53 Vy . Ti, 73 Zr, 8: Nb - 
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B004/B0 
AUTHORS: Manakov, A. Ie, Yesiny O. Ac, and Lepinskikh, B. Me 
nee reenanceane nsec nance, 
TITLE: The Structure of the Surface Layer of Molten Niobates 


; ‘PERIODICAL: Doklady Akademii nauk 88SR, 1961, Vol. 136, No. 3, 
i pp. 644-646 


TEXT; The authors deal with the problem of the formation of electric 

double layers on the interface between melt and &ir. According to 

published data, mainly oxygen anions will be found on the surface of the 

melt. According to Ref. 8, however, a displacement of the oxygen anions by — 
large monovalent alkali cations ought to be possible. It was the purpose 

of the present work to cheok this assumption experimentally. The method is : 
based upon measuring the surface tension o and the surface potential €, on ee 
the interface between melt and air in the systems Caz0 ~ Nb205; oat 
K,0 - Nb,0,3 and CaO - Nb,0, at 1500°C, the concentration of Cs,0, K,0 
and CaO having been varied between 0 - 50 mole%. Experiments were made in a 
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furnace with carbon resistor. The cells with the substances were 
protected by means of a quartz tube againat reducing atmosphere. 6 was, 
according to Ref. 9, determined by measuring the maximum pressure in 
oxygen gas bubbles. &, was measured in the following alectrolytio chain: 


pt (Nb 0 lo Ipt fo | Nb 0 +Me0|Pt. The external platinum electrodes were in 
1 2 95 23 4 25 2°5 6 


contact with Nb, 05, or Nb, 0, +MeO0, respectively, which were in ZrQ9 


crucibles. The middle electrode was in an oxygen current. The summational 
potential at the boundaries 6 (€) and 5 (ég) was measured by means of the 
MNTB-1 (PPTV-1) potentiometer, and referred to the potential Eg of the 
gas electrode. O&= E+ &g - Eg DO. DEog = Eg + £3 - €g remained constant. 


The potential difference MO&, = & -& at the boundaries 1 and 6 was 
determined, the crucibles being connected with each other by means of a 
thin layer of liquid Nb, 0, The following values were calculated: 


a e. - 6, = Ae, ~ Ae - Aé,. The results are shown in Fig. 1. From 
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z them the conclusion is drawn that the outer plate of the double leyer is ; 
ans formed by oxygen anions. With inoreasing conventration of Cst or Kt ions, eae 
a partial substitution of the 02- anions occurs. The number of cations a 
adsorbed on the interface, their surface concentration Ng, was calculated 
according to two methods. 1) According to the Gibbs equation for ideal 
solutions: = ~(N(1 - N)/RT]40/aN; 2) on the basie of the change Aq of 
the surface charge on the assumption that the double layer may be put = 
equal to a plane capacitor, and C = 15 mf/om?; Aq = Aé,cy Ni= Ag/2nt,e. ! 


No is the Avogadro's number, e the electron charges; the number 2 takes 
account of the number of ions in the moleoule Meo0. The results of these x 
caloulations are given in Table 1: 


-1010 moie/om2 
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From the differences between Ng and N§ the following conclusions are 

drawn, The Met+ ions replace, above all, niobium cations in the double er 
layer, which are deeper and more distant from the surface than the 02- a 
anions. Only a small part of the Me+ ions displaces 02- ions from the ie 
surface, The adsorbed Meo0 are thus mainly orientated toward the surface 

with their oxygen anion. The more difficult displacement of the oxygen 

anions from the surface of the melt is explained by their eaay 

polarizability. There are 1 figure, 1 table, and 13 references; 7 Soviet, 

2 US, i French, 2 German, and 1 Roumanian. 
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AUTHORS : Novokhatskiy, I. Ae, Yesin, 0. A.,y and Chuchmarev, S. K. a 
TITLE: Diffusion of Hydrogen in Molten Slag 


PERIODICAL: Doklady Akademii nauk SSSR, 1961, Vol. 136, No. 4, 
pp. 868-870 


TEXT: Data available in the literature concerning the_mass transfer of 
hydrogen in molten slag indicate very high values (1073 ~ 1072 em2 secm!). of 
These data were obtained under the conditions prevailing in open-hearth 
furnaces, and rather stand for convection than for nolecular diffusion — ae 
Dy. To eliminate convection entirely and to approach the value for Dy, a ae 
nonsteady diffusion was used in the present work. An Alo0z test tube eee) 
contained a thin layer of viscous, liquid slag (6 = 1.5 mm, % = 3 - 100 

poises, 1410 ~ 1608°C) of the composition 16.5 - 53.0% Cad, 8.2 ~ 41.0% Aa 
Alo03z, 6.0 - 58.3% Sido. Dried nitrogen was blown through to convey the vig 
water liberated from the slag to a hygrometer. The dew point was used to E nal 
calculate the rate of water yielded by the slag. 
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Q/%, 1 é @/n-e~° (1). If @ is known, it is possible to calculate the 


2 
diffusion coefficient. Dy = ios. (2). The values found for D, assuming 
n FT 


~ 


three thioknessea of the slag layer (1.35 1.85 and 2.6 mm) proved to be 
very high (1.0; 1.13 0.9)+10~5 em@/sec. YH50 was not dependent upon the 


layer thickness. The fact that convection played no role in the 
experiment was checked with Lin' Tszya-tszyao (Ref. 3) and confirmed. The 
Dy found thus characterized the molecular diffusion of Ho which wag 
assumed to diffuse through the slag in the form of protons, and to pags 
over from one oxygen atom to another. This trangition takes place only if 
the distance to the adjacent 0 atom does not exceed 2.65 A, as occurs with 
8105 (d = 2.64 A). Dy was practically constant in slag with 56.4% Si05. 

Dp rises with an increase of CaO and so does the activation energy. Due to 


D = 2.72 “t iexp(A8*/R)exp(=2). (A8* » activation entropy, A distance 
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between the equilibrium states of the moving particle), Dy, and E may then 
increase at the same time, if \ rises. A rises in Cad finttioe distanoe 
of the 0 atoms = 3.41 A). In the case of slag rich in CaO, Dy amounted to 
2.05+107-9 cm2/sec, E = 20800 cal/mole. There are 3 figures and 16 
references; 10 Soviet, 4 US, 1 Canadian, and 1 British. 


ASSOCIATION: Ural'skiy politekhnicheskiy institut im. 3. M. Kirova, 


Sverdlovsk (Ural Polytechnic Institute imeni 3. M. Kirov, 
Sverdlovsk) 


PRESENTED; July 20, 1960, by A. N. Frumkin, Academician 


SUBMITTED ; July 9, 1960 
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A006/A101 
AUTHORS : Toporishchev, G. A., Yesin, O. A., Bratchikov, S. G. 
TITLE: Thermoohemioal investigation of PbO-Nag) S104 melts 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, Tsvetnaya metallurgiya, 
no. 1, 1962, 50 - 58 


TEXT: To complete thermochemical data of the ternary NaP-PbO-S1i05 system, 
enthalpy and heat capacity values were determined for melts corresponding to sec- 
tions PbSi03-Nap5103, PbS103-Nag0 -3Pb0 65105 and Naz0 -2PbO +3810 p-Nazstgs. The 
measurements were made on & ‘unit with an adiabatic Calorimeter by the method of 
mixing at hoo - 1,000°C, including both the solid and liquid state, The authors 
determined melting heats of compounds Na,0 -3Pb0 -68109, NapSin0 and NajSi02: ww 
-2PbS103, and the dissociation constant of the latter for Nassi0, and PbSi02, 
The existence of phase transformation in solid specimens of the Bystem Na,S30 - 
-PpSid, at 8200°K was observed, The nature of changes in the melting heats and 
the heat capacities with the composition, leads tio the conclusion that there are 
atomic orderings in the melts, approaching the structure of Naz8103°2PbSi0 and | 
Na,0 + 3Pb0 *6S105 compounds, and that there is a different degree of” polymerization Phos 


oo 
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of Silico-oxygen anions, There are 3 tables, 4 figures and 10 Soviet-bloc ret - 
erences, 


ASSOCIATIONS ; Ural'skiy politekimicheskiy institut (Ural Polytechnic Institute) LL” 
Kafedra teorii metallurgicheskikh protsessoyv (Department of the =“ 
Theory of Metallurgical Processes) 


SUBMITTED: April 27, 1061 
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[Physical chemistry of pyrometallurjical processes]! inicheskaia 
khimija pirometallurgicheskikh protsessov. Sverdlovsk, Metal-. 
lurgizdat. Pt.1.[Reactions between gaseous and solid phases] 
Reaktsil mezhdu gazoobraznymi i tverdyni fezami, 2., ispr. i 
dop. izd. 1962, 671 p. (MIRA 15:10) 
(Metals at high temperatura) 
(Chemistry, Physical and theoretical) 
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Investigating iron-vanadium melts by the electromotive force 

method, Iav.AN SSSR. Otd, tekh. nauk. Mat.i topl, no48 51-55 

Jl-Ag '62, (MIRA 15:8) 
(Iron-vanadium alloys—Electric properties) 
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KORPACHEV, V.G.; YESIN, 0.A.; POPEL', S.I. 
Effect of iron oxides on the viscosity, surface tensicn, and 
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(Iron oxides) (Sodium silicate) 
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1y G0 » £073/2535 
AUTHORS ; Dubinin, E.L., Yesin, O.A. and Vatolin, N.A. 
TITLE: Concentration denendence of the magnetic susceptibility 


of some Liquid alloys 


PERIODICAL: Fizika metallov i metallovedeniye, v.1‘t, no.2, 1962, 
290-293 ‘ : 


TEXT: In an earlier paper the authors discussed the results A 
of measurements of the specific magnetic susceptibility x ¢ 
of a number of carbon~free melts. Using the same measurin 

techninjue as before, the authors studied the dependence of x, 

on the composition of the following liquid alloys: Fe-P-C and 
Fe-C-Mn at 1400°C, Fe-Cr, Fe-C-Cr at 1400 and 1700°C, Fe-C at 

1550°C and Mn-C at 1350 and 1550°C. The carbon-saturated alloys 
were produced from pig-iron made by smelting in graphite crucibles = 
Armco iron, electrolytic manganese and the desired additions of 

other clements. 3-5 § charges of the samples to be investigated 

were placed in alundum crucibles and charged into the furnace, 

At this temperature all the alloys were paramagnetic. Tho , 
composition of the alloys (wt.%) is given in the Table. The ee. 
Card 1/4 : 


PRET S ATT TUT TTT OT SAT eset cynagy 
; F 
il 


ATT 


APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001962920012-9" 


CIA-RDP86-00513R001962920012-9 
i F 


Concentration dependence .--- $/126/62/014/002/013/018 
£073/E535 


results are presented in the form of plots. Fig.] shows the 
dependence of the magnetic susceptibility, * -10°, as a function 
of the contents (wt.%) of C and P3; 1 - Fe-p® 1400°C; 2 - Fe-C-P, 
1400°C; 3 - Fe-C, 1550°C; 4 - Mn-C, 1350°C; 5 - Mn-C, 1550°C: ow 
+ - Fe-P, 1400°C calculated on the basis of the validity of the de 
additive law. Fig.2,;shows the dependence of the magnetic v 
susceptibility, x +10 as a function of the manganese and chromium 
Woceadew Awe yao 2-2 Resting. 1400 Gr eo Eerers 1400°C; 

3 - Fe-C-Mn, 1400°C; hk - Fe-C-C1, 100°C; 5 - Fe-Cr, 1760 6: 

6 - Fe-C-Cr, 1700°C. There are 2 figures and 1 table. 


ASSOCIATION: Institut metallurgii UFANa (Institute of Metallurgy, 


UFAN) 
SUBMITTED: November 25, 1961 (initially) 


April 21, 1962 (after revision) 
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Composition of the alloys, wt.% 
: of: 


Feat Eee? a Fe—C—Mn'|_Mn—C | Fe—C-—Cr 
C {| Mn {ic Cc ees 


‘ 0,5 | 2:2].3,9] 2,0] -49).%30“F a9]. 
1,2 | 5,5) 3,0{ 10,0]-5.2] "4/1 “| 1126 $e is 
1,3 | 13] 1,01 21,7] 66] 5:3 | 20°21 621 9g0'6 
16 | 14,0} 0,5] 30,2] 5:7] 6.2 | 319] G’o1 49's 
2,3 17,3) 0.4 | 40,0} 6.0) 7,3 | 40.0) 7:3] 42'9 
: ue 24. 21,7) 0,3} 50,2] 62] 7,9 ) 51:4] ‘7'6] s0'0 . 
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£049/E435 
AUTHORS? Dubinin, E.L.,_Yesin, 0.A., Vatolin, N.Ae 


TITLE: Investigation of the magnetic susceptibility of Fe-Si, 
Fe-P, Mn-Si at high temperatures 

PERIODICAL! Fizika metallov 4 metallovedeniye, vel4, no.4, 1962, 
589-594 

TEXT: As comparatively Little work has been done on investigating 

the change in magnetic susceptibility Reg at tamperatures well 


above the paramagnetic Curie point @. ‘for metals meiting at 

1300 to 1500°C, the dependence is studied in both the solid and 

liquid state of a on temperature for the above alloys and for 
h 


the steel X16H9T LBN9T) (0.08% C, 0.45% Si, 0,83% Mn, 0.018% P, 
0.015% S, 17.78% Cr, 9.98% Ni, 0.56% Ti) and [1337 (G23L) 

(1,14% C, 0.73% Si, 11.80% Mn, 0.090% P, 0,011% S, 0.17% Cr, 

0.18% Ni). The experimental method is as described in an earlier 
paper by the same authors. Armco iron, electrolytic manganese, 
crystalline silicon and ferro-phosphorus are used in preparing the 
alloys. Values of g for Kh1iON9T steel vary from 15.5 x 10 

at 968°C to 13.8 x 10 at 1558°C and in the case of G13L steel from 
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23.6 x 10° at 687°C to 15.5 x 106 at 1537°C. Curves showing tho 
dependence of x on composition at constant temperature have 
discontinuities at the points where the composition is oquivalont 
to FeSi, FegP and MnSi for the respective alloys. In general, . 
the value of A falls with increasing concentration of P and Si, / ¢ 
although in the case of Fe-Si a maximum value of 45 x z0& for Ag wa 
is obtained for ~ 9% Si (1200°C) falling to ~3 x 10° fer 
50% Si. The temperature dependence of 1/Xg is represented in 
each case by two straight lines corresponding to the solid and 
liquid states, showing that the Curie-Weiss law is obeyed in both 
conditions; different values of © are obtained for each state. 
In addition, the magnetic moment falls with increasing 
concentration of Si due to the strengthening of the covalent bonds. 
These results, which are in general agreement with those of other 
authors, provide additional information on the structure of these 
alloys and the nature of the intermolecular ‘interactions. 
There are & figures and 3 tables. 
ASSOCIATION: Institut metallurgii UFAN SSSR (Institute of Metallurgy 
UFAN USSR) wr 


_ SUBMITTED: May 9, 1962 
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Thus, x* and Cs’ show capillary gurface-activity with respect +o Nb 0. « 

(2) ¥ tne molar volumes of the melts K,0 - 0,05» Fe,0, - Nb 40. and 

Ca0 @ Nd 40. vary almost linearly with the composition. (3) The semperature 
coefficient y= ao/at of Nb,0. ig -0.01, while it is +0.01 for V205° 

(4) Phe expansion coefficient > = av/aT is 24-107? for Woy0,s 22-10 ° for 


KpWb,0¢, but only 52107? for V,0,- (5) &s falls with increasing ¥e,0 
concentration. At 10 mole the reduction Oe, is 65 BV for C850 45 uv for 
K.0 and 2 av for Cad. The cst and K’ ions thus lie at the melt - gas inter- 


face. (6) Calculated by the Gibbs equation and from 44 the change in the 
charge assuming that the double layer is like a flat condenser, the gurtacs 
concentration of atoms is different, suggest ing that the adsorbed Cs,,0 and 


K,0 oxides are orientated toward the surface mainiyby their oxygen atoms, ana 


only to a lesser extent (3 - 5%) bY the Ce” or Kt cations. Tnere are 
2 figures and 4% tables. 
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SUBMITTED: — January 30, 1961 


“a 
Card 3/3 
sol fiend eee va ee Eaiatead la cna af ‘Hire rly Halithneent alin attennle tiene haute mest 
Ai ee 


APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001962920012-9" 


“APPROVED ror RETEASE: Be etic SUE REVS? 00513R001962920012-9 


[sor 


"APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001962920012-9 


Pea TaLS di SOP aES Sigh e ee ca cee i Pe reiestad @ ale dete tS eas a ae tT ir] Na VEE RELL 


i 

web Spite lea 

: E Hr 3 
a4 


1 


APPROWED-FOR R 


Pty oe 


Thermoelectromotive forces ese 


mobility i8 higher than the electron. 
- width of the 


Cuo - CoO ~ MnO - MgO, 
figures and 1 table. : 


ASSOCIATION: Ural'skiy filial 


institut (Ural Branch of the AS USSR, 


Institute) 


‘SUBMITTED: August 8, 1961 


Card 3/3 


TBH 
APPROVED FOR RELEASE: 03/15/2001 


eBPPROWED FOR RELEASE: 03/15/2001 


Goodman's rule stating that the 


forbidden band in oxides of equal valencies increases 


the energy of electrostatic interaction of ions, 


AN SSSR, Ural‘skiy politekhnicheskiy 


be Pa aerated ed Veg 
HY Si aees Net uti; 


CIA-RDP86-00513R001962920012-9 


8 /076/62/036/012/008/014 
B101/B180 


with 
was also confirmed for 
» Nb.0.. There are 6 


Ural Polytechnic 


soouieanry ie yisnint 2 

eee i ea 7 
f 4 : 
ely 


CIA-RDP86-00513R001962920012-9" 


5/2001 
| CIA-RDP86-00513R001962920012-9 


: eli A 
: 31 
a EER USSR STU HEUr one 


i 


34,829 
g/020/62/ 142/005/02 1/02 
x wn700[atgll 31134 3110/8101 
AUTHORS! anakov, Ae t., Yesins Ow Aes and Lepinskikh: B. Ms 
TITLE: semiconductor properties of vanudluMm and niobium pentoxide in 
golid and Liquid gtate 
PERIODICAL: Akademiya nauk ssSR. Doklady, Yo 442, NOo 5, 19625 1124 - 


4127 
PEAT: The gpecific electroconductivity ¥, the termo-emf ; and the Hall 
cons tunt of V9, and Mb 0., yere qesermined - The relatively nigh gvalues 
» the polytherms when melting proved the semi- 
in both geutede Phe activation 
kr) are much highe 
yotance is 


and the absence of jumps oF 
yO, and Nb,05 


conductor properties of Vy 
tated from R= Ro exp(- Ag /2 
id ones since th 
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e intrinsic cond 
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anergies calcu 
and Nb, 05 nan for sol 


v0 
Likely to prevail in the molten state but the jmourity © 
nate in the golid state. KEZO Ce X (V_05) ag very lo" (T = 30°C? 
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X= 107, At = 0.72210 nie) and ig determined by accidental impurities. 
At higher temperatures, ‘he activation energy increases due to partial 


ey, At (Nov, 0.) 
is greater than Ae(V,0 05) probably due to the stronger QO-Nb bond. The 


dissociation of V 25 to lower oxides (DE 439° of? 1456°10 


number of current ete 4 solid abtatoe ig: 
3/2 ffectiv lect 
z ° ’ 2 ron 
ee i 2 (2nm, kT) / /n? exp (- Ag/2kT). The effective ele t 
mass m, was equated to the mass at rest, the number HN, cae of impurity 
centers to the number of low- vavency cations aueceuined’ by chemical analy. 
4 
sis. Results obtained for T = 130° C: on. = 0.9°10 t. Ts 1000° Cc: 
= $6090! p= 1100°C: n, = 0.6°10 . Since; for the impuri- 
"imp 4 imp 1 
ty conductivity, y2 is only determined by one type of current carriers, the 
mobility of the latter is: uy: Ke neve U n6tids0e) ig near the values for 


cn ,0 and Zn0 (u~100); u(V506 0.) is near that for 710, (uct). Fer the 
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molten state, the number of current carriers is calculated from the eyua- 
tion for crystals: n = $[2( (2m, kT) )? (Vp. exp(~Ae/2kT). The higher- 
heated part of the sample was Peer positively. V 2%, and Nb 0, have 


n- mae conductivity. For the thermo-emf is: 
s Gefatele 42 + in $2(2nm, xn) 2/2 /n, h 3], where r= 2 in the scattering 


of electrons on impurity ions. As in other anomalous semiconductors, 
Mg,Sb,, znSb, the decrease in thermo- emf with increasing temperature is / 


probably due to partial compensation of the electron diffusion by hole 
conductivity. The thermo-emf consists of: (I) the difference of electrode 
potentials at the boundaries Pt |\melt (heterogeneous effect, a or and 


ae the potential drop between the hot and cold parts of hie ante 


Homogeneous effect, om” From 


T 
Got 1/4F | S09 dT/T - 6 2/7 Oy 6 ar/ | , the following was obtained; 
0 2 fe) 2-5 
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3253 Oy ot (sd) = 394 pv/deg, Results of calculation: 


-1253 Omi 84) = 300 pv/deg, om caused oy diffusion of 
current carriers changes its sign during melting of V0. The Hail 
constant drops with temperature and changes its sign when passing through 
the melting point of Vy 0, (670°C). In the range of proper conductivity. 


the negative sign of ee oe constant indicates electren conductivity, 
There are 1 figure, 1 table, and 13 references: 6 Soviet and 7 non-Soviet. 
The two references to English- language publications read as folicws: J. 
O'. M. Bockris, Modern Aspects of Electrochemistry, Ho. 2, N. Y.-London, 
1959. P. L. Baynton et al., J. Electrochem. Soc. , 104, No. A, 237 (1957). 
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1. Institut metallurgii Ural'skogo filiala AN SSSR. Predstavleno 


emikom A.N.Frumkinym. 
al = (p.ffusion) (Iron alloys) 
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E039/E151 | 
! AUTHORS : Korpachev, V.G., Yesin, QsAcs and Popel', S.J. 
. TITLE: The composition of surface layers in molten iron 


containing oxides 


PERIODICAL: Izvestiya vysshikh uchebnykh gavedeniy, 
Chernaya metallurgiya: no.1, 1963, 5-7 
TEXT: | As was préviously found for the system Fe0-Fe203, the 
-gurface of liquid melts can apparently remain heterogeneous even 
on superheating up to 200 °C above the liquidus. To examine the 
differences in composition between the surface layer and body of 
the melt, X-ray examinations were made of specimens taken from the 
. top surface of a solidified cylinder (surface specimens) and from 
the centre of the cylinder (central specimens ) using rotating 
_ polished specimens and Fe-K,, radiation. The results for. a me lt 
containing 11% Feo03 and 89% Fe (in iron crucible) showed that the 
central specimen gave only wustite lines and weak magnetite lines, 
‘but the surface specimen showed only Feg0% and Fe304 lines. 
Similar results were obtained for the same meit, using a magnesia 
- erucible either in vacuo or under argon. Similar investigations 
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The composition of surface ..-. mA a aa a 


_were carried out for the’ following systems; 1) 70.1% FeO + 
8% Fep03 + 25.1% Si02i 2) 64% FeO + 26.7% Fe203 + 9.3% Cad; 


3) 59.4% FoO + 7.6% Foo0, + 22.3% S105 + 11.0% MgO; 4%) 78.8% FeO + 
11.5% Fep0, + 9.7% NayO. The central specimen of system (1) showed 


lines close to those of fayalite, and the surface specimen an 

increased concentration of Feg03- Similar results were obtained 
‘for systems (2) and (3). Surface specimen of system (4) had Feo031_ 
_ FesOys NapFe,0, and FeO lines. Conclusion: the heterogeneity 


of surface layers in the systems studied is caused by increased 
-eoncentration of Feo903. The introduction of sodium oxide into the 
‘melt causes some. homogenisation of the surface layer and the body. 
‘There is 1 figure. 
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Studying the electromotive force in procasses of cast iron 
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Anodic polarization of silicon in the system copper slag. ; 
vys. neheb; zav.; tavet. met, 6 no.4264-70 '63. (MIRA 16:8) 


1, Ural'skiy politekhnicheskiy institut, kafedra teoril 
metallurgicheskikh protsessov. 

(Polarization (Electricity) ) 
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Using the quasi-chemical, method for liquid fron-silicon alloys. 
Izv. vys. ucheb, save; Chern, met. 6 n0.525-9 '63, (MIRA 16:7) 


1. Permskiy politekhnicheskiy institut. 
(Iron-silicon slloys—Thermal properties) 
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SOTNIKOV, A.I.; YESIN, O.A.; NIKITIN, Yu.P. 
Electrochemical investigation of the decarburizution reaction 
in kinetic conditions, Izv. vys. ucheb, 2av.; chern, met, 6 
no.8:19=23 '63. (MIRA 16211) 
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POPEL', S.I.; DERYABIN, A.A.; YESIN, O.A. 


Surface properties of oxide systems composing the dsoxidation 
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AUTIIORS : Vatolin, N.As, Vostryalov, Asie antl esin, O.A. 
TITLE: Viscosity of Liquid iron-carbon alloys 
PERTODICAL: FPisika metallev i metallovedeniye,| v. 15 NOe 2, 


1963 222 i. 226 ‘ ' wat. 


TEX: The method of abteniation of forei bind ovcillations 
of a crucible containing tha molten alloy was used tho determine 
the effect of composition and temperature on tha viscosity of 
iron-carbon alloys. The experimental materials contained up to 
S$) C and the tests were sonducted at 1270 to L7PO "CU. lhe 
results (side~by=-side with those obtained by otherluverkers) are 
reproduced in Fig. 2, where the viscosity (3 % 107 »oise) is 
plotted against the C content gf the alloy, the various curves 
relating to data obtained by:leSarfield and Kitwhenar (J. Iron and 
Steel Inst., 1955, %, 384%);2 “Iuravehiy and Lyabiimev (lev. vusov, 
Caernaya motalLureiya, 1G6G, no. 2, 25); 3@Wen LieShin ond 


‘arsent'yev (Izv. vuzev, Chernaya metaliurgiya, 1951, no. 7, 5S); t- 
Thielman and Wimmer (Stahl. u. Gisen, 1927, 47, 3289); 5S to 3 - 
the present authors in tests at 1500,1550, 1600 and 1.650 ae : 
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curye 9 Yepresents the concentration-devendense of tha free voiune 
(cm? /ervate, vight-hand seale) of tha alloy. It will be soon that 
at each test teuperature 9 sharply decreases au thu C content 


increases from 0 to 0.2%, remaining practically constant in the i 
0.2 to 2.26, C ra pare and then decreasing again. Althougna the 


variation in 9 ualitatively follows the concaatration-devendence 
of the free ealunic of the alloy, there ds no quantitutive acreeent 
This and ether considerations led the present autoory to the 
conclusion that the shape of the viscosity isotherms of iron, 
carbon and other slloys could not be exmlained by the free-volune 
of the liquid increasing with increasing carbon sontent, ind taat 
the specific change in the encegy of the atomia interaction, 
brought about by increasing the carbon content din the melt, was 


of much greater importance. There are 2 figuras aml 1 table. i 
ASSOCIATION: institute metallurgit UPAN GSS (Lnttitute of 


Metallecgy, UPAN, “ubeEt 
July 11, 1962 
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ACCESSION NR: AP004686 s /0126/63/01.6/005/0675 /0680 
AUTHORS: Vostryakov, A. Ae3 Vatolin, Ns Ass Yesin, 0. Ac 


sa cerncadieeceidiienibiaiialmiten bort Tet 


“@ITLE: Viscosity and electrical resistance of molten chromium alloys 


SOURCE: Fizika metallov i metallovedeniye, V. 16, no. 5, 1963, 675-680 


“TOPIC TAGS: molten chromium alloy, chromium alloy, viscosity, electrical resist- 
ance, composition, molten alloy, molten alloy viscosity, moltan matal viacosity + 


APSTRACT: The variation of kinematic viscosity and electrical resistivity of 
"Liquid Cr-alloys with Fe, C, and Al with respect to temperature and Cr content was 
studied by the torsional oscillation method (of crucible with the nelt). The 
alloys were prepared of technically pure iron, chromium obtained by the alumother-~- 
-mal method, electrolytic aluminun, and pure graphite. These materials were melted 
in a resistance oven filled with helium. Kinematic viscosity and electrical 
resistivity were calculated by the Ye. G. Shvidkovskily (Nekotory*ye .voprosy* 
vyazkosti rasplavlenny*kh metaliov, GITIL, 1955) and A. R. Regel' (ZhTF, 1948, 18, 
4511) formulas. It was established that: 1) the viscosity and activation energy 
4sotherms of liquid Fe-Cr had minima rele suey Be those on the line of liqui- 
ona 


Guss 2}athe viscosity of carbon-free ferroc creased suddenly at a Cr content 
ar . 
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: exceeding 0% due to the ability of the alloy to absorb gases and to enter into 

‘ reactions with refractory materials; 3) the viscosity of a carbon-naturated ferro- 

‘ chrome increased considerably at 1550C; this is explained by the separation of the 

' solid carbon phase; 4) the viscosity of ferrochrome containing 5% of ( showed a 

' stronger increase with the increase in Gr concentration than in tho Fe-Cr system; 
_this is assumed to be due to the formation of chromium carbides; 5) the viscosity 
‘dsotherms of the Fe-C system had a minimum at 3.5% Cs; the increase in temperature 

: from 1400 to 1600C caused the rise in the mininun; 6) the electrical resistance of 

- carbon-free ferrochrome is somewhat lower than that of the carbon~containing alloys. 
“In both cases the resistance is almost independent of the Cr content. Orig. art. 
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TEAT: With the use of the excass isochore-isctherm sntiential an ecuation 
is derived which correlates the surface temperature cf fonic Liquids wiia the 
ksi 


emperature, volume, end saturated vapor pressure. Thus 


a= 0.157 (1 + 8a)r 488 + de (V/V) le P (7 
v3 | 


“hig ' ae ; 


Here T is the temperature; V is the volume; end P is the setvirated varor pressure. 
The values for o and do/dt calewlated for molten selts are tn setinfectory agree- 
ment with the experimental deta. in ecuetion derived earlier for tolecular liq- 


uids can be applied to estimate the surface tension of netela which heve a sic 


a simple y 


cubic structure. The equation is 
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